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It will be imagined, perhaps, that the object of shrinking
a ring upon the die is to compress the die, and by compress-
ing the die it will keep it from breaking; now, if this were
the object, it would be a step in the wrong direction. The
object of shrinking a ring upon the die is to prevent the
water from cooling the outside of the die too suddenly. It
must be borne in mind that the more suddenly the heat is
extracted from the steel, the more sudden is the contraction
of the surface steel; and the more sudden the contraction of
the surface steel, the more sudden and greater is the com-
pression of the interior steel; and the more sudden and
greater the compression of the interior steel, the greater is
the risk of the steel breaking by the outer crust being held
for the moment in a greater state of tension (strain), The
more the interior steel is compressed the more dense it be-
comes ; consequently, when it becomes cold it occupies less
space than what it occupied previous to hardening, and the
result is an internal fracture.

It will not be out of place, perhaps, to remark that if
every mechanic were made more acquainted with the chemi-
cal properties of the material, and the action of fire and
water upon the material, thousands of articles which have
been thrown aside might have been prevented from being
burnt in forging, and thousands more would have been saved
from being cracked in hardening; and the price paid upon
the forging, annealing, turning, fitting and hardening, or
making articles from bad material, might have been saved

Suppose a similar block of steel to the one just treated
of to be required for a large friction wheel, the method of
shrinking a ring upon it previous to hardening of it will not
answer, because the ring would prevent the water from etTec-

